We construct new (finite dimensional) Hopf algebras using (finite dimensional) braided Hopf algebras in Yetter-Drinfeld categories by means of bosinization and Drinfeld double. We give the relation between crossed product and H-Galois extension in braided tensor category C with equivalisers and coequivalisers.
Introduction
Braided Hopf algebras have attracted much attention in both mathematics and mathematical physics (see e.g. [ [23] ). The classification of finite dimensional Hopf algebras is interesting and important for their applications (see [2] [22] ). Braided Hopf algebras play an important role in the classification of finite-dimensional pointed Hopf algebras (e.g. [2] [1] [19] ).
The Hopf Galois (H-Galois) extension has its roots in the work of Chase-Harrison-Rosenberg [6] and Chase-Sweedler [7] . The general definition about H-Galois extension appeared in [14] and the relation between crossed product and H-Galois extension was obtained in [5] [10] [11] for ordinary Hopf algebras. See books [18] [9] for reviews about the main results on this topic.
In this paper, we construct new (finite dimensional) Hopf algebras using (finite dimensional) braided Hopf algebras in Yetter-Drinfeld categories by means of bosinization and Drinfeld double. We show that for any braided Hopf algebra B in H H YD the bosonization B#H of B and H is also a braided Hopf algebra in H H YD. Consequently, we can obtain other Hopf algebras such as (B#H)#H and so on. In [21] , the braided Drinfeld double D(B) was constructed for finite dimensional braided Hopf algebra B in H H YD with symmetric braiding on B. We give the relation between crossed product and H-Galois extension in braided tensor category C with equivalisers and coequivalisers. That is, we show that if there exist an equivaliser and a coequivaliser for any two morphisms in C (e.g. Yetter-Drinfeld categories), then A = B# σ H is a crossed product algebra in C if and only if the extension A/B is Galois, the canonical epic q : A ⊗ A → A ⊗ B A is split and A is isomorphic as left B-modules and right H-comodules to B ⊗ H in C.
Let k be a field. We use the Sweedler's sigma notations for coalgebras and comodules:
In this section we construct new Hopf algebras by means of bosonization. Proof. It is clear that H becomes a braided Hopf algebra in H H YD under trivial module operation and trivial comodule operation. We denote it by H. Obviously,
for any x, y ∈ B ∪ H with x ∈ H or y ∈ H, where C is the braiding of H H YD. Now we show that B#H also is the braided version of biproduct B#H of B and H in H H YD (defined in [3, Corollary 2.17]). For any h, g ∈ H, x ∈ B, see that
is a Yetter-Drinfeld module )
(since H is commutative and cocommutative ). 
) is a braided Hopf algebra in kG kG YD (see [22, Propsition 3.9] 
) is a finite dimensional braided Hopf algebra in kG kG YD by [22, Proposition 3.9] and [22, Theorem 3.15] 
. Consequently, by Theorem 2.1, we have infinite number of Hopf algebras
D n (B(kQ 1 1 ; ad(g i , χ i ; i ∈ J))#H for n = 1, 2, 3, · · · . Furthermore, if G is finite, then they are finite dimensional.
Hopf Galois extension
In this section we give the relation between crossed product and H-Galois extension in braided tensor categories.
Let (C, ⊗, I, C) be a braided tensor category with equivalisers and coequivalisers, where I is the identity object and C is the braiding. We denote id W ⊗ f by W ⊗ f for convenience. In this section, we assume that there exist an equivaliser and a coequivaliser for any two morphisms in C.
The final object of the full subcategory target(A, f 1 , f 2 ) and the initial object of the full subcategory source(B, f 1 , f 2 ) are called equivaliser and coequivaliser of f 1 and f 2 , written as equivaliser(f 1 .f 2 ) and coequivaliser(f 1 , f 2 ), respectively . Let (A, ψ) be a right H-comodule algebra and (H, m, η, ∆, ǫ) a braided Hopf algebra in C. We call the equivaliser(ψ, id A ⊗ η H ) the coinvariants of A, written (A coH , p). We called the
) the tensor product of A and A over A coH , written (A ⊗ A coH A, q). Note that p is monic from A coH to A and q is epic from A ⊗ A to A ⊗ A coH A (see [12] ).
We first recall the crossed product B# σ H of B of H in C, which is similar to [18, Definition 7.1.1]. (H, α) is said to act weakly on algebra B if the following WA conditions are satisfied:
σ is called a 2-cocycle from H ⊗ H to B if it fulfills the 2-COC conditions,
(B, α) is called a twisted H-module if the following TM conditions are satisfied:
The crossed product B# σ H of B and H is B ⊗ H as an object in C, with multiplication
and unit η B ⊗ η H . 
Lemma 3.2 If B is an algebra and H is a bialgebra in
Obviously, if (WA), (2-COC) and (TM) hold then relation (i) holds. Therefore, we assume that relation (i) holds. It is straightforward to show that (ii) ⇔(WA), (iii) ⇔ (2-COC) and (iv) ⇔(TM). Consequently, using [3, Proposition 2.2], we complete the proof. Now we state one of our main results in this paper. We first give the relations between the module operation and the 2-cocycle.
Proof. (i) ⇒ (ii). It is clear that (A, ψ) is a right B-comodule algebra under H-comodule
operation ψ = (B ⊗ ∆ H ). Let p =: id B ⊗ η H . For object D and any morphism f : D → B# σ H in C with ψf = (id A ⊗ η H )f , setf =: (id B ⊗ ǫ)f . Thus p •f = f , which implies that (B, p) is the coinvariants of (A, ψ). Set Θ ′ =: (m A ⊗ η B ⊗ H)(A ⊗ C H,B ⊗ H)(A ⊗ H ⊗ σ −1 ⊗ H)(A ⊗ S ⊗ S ⊗ ∆)(A ⊗ ∆ 2 H ) : A ⊗ H → A ⊗ A and Θ =: q • Θ ′ : A ⊗ H → A ⊗ B A.
HH H
In fact, the right hand side of (*) by (2-COC) =
the left hand side of (*) .
Indeed, it is clear that α(H ⊗ σ −1 ) is the convolution inverse of α(H ⊗ σ). Therefore, it is sufficient to show that the right side of ( * * ) is also the convolution inverse of α(H ⊗ σ). See
Now we see that
Similarly, we see that
implies that q is a split epic morphism.
(ii) ⇒ (i). Since q is split, there exists a morphism w :
Now we show that µ is the convolution inverse of γ. Indeed,
Thus γ has a convolution inverse µ. Since both ψγ −1 and C H,A (S ⊗ γ −1 )∆ are the convolution inverse of ψγ, ψγ
Since 
H H
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